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Managing vitamin- K antagonist (VKA) therapy is challenging in children 
because of a narrow therapeutic range and wide inter- and intra- individual varia-
bility in dose- response. Only a few small studies have investigated the effect of 
non- genetic and genetic factors on the dose response to vitamin- K antagonists 
(VKA) in children. From September 2009 to December 2010, we enrolled 118 
consecutive children treated by VKA therapy (median age 9 years, 3- months- 18 
years). Most of the patients received VKA treatments for cardiac diseases 
(114/118): cardiac valve replacement (46), total cavo- pulmonary connection 
(38), dilated cardiomyopathy (16), coronary aneurysms after Kawasaki disease 
(6), stroke with cyanotic congenital heart disease (2), pulmonary arterial hyper-
tension (2) arrhythmia (4) and 4/118 received VKA for extra- cardiac diseases. 
We evaluated by multivariate analysis i/the relative contribution of non- genetic 
factors and VKORC1/CYP2C9/CYP4F2 genotypes on warfarin (n=83) or À uin-
dione (n=35) maintenance dose; ii/the inÀ uence of these factors on the time 
spent within/above/below the range. The results showed that height, target INR, 
VKORC1 and CYP2C9 genotypes were the main determinants of warfarin 
dose requirement, accounting for 48.1%, 4.4%, 18.2% and 2.0%, respectively, 
and explaining 69.7% of the variability. Our model predicted the warfarin dose 
within 7mg/week in 86.7% of patients. None of the covariates were associated 
with the time spent above or below the INR range. Whether this model predicts 
accurately the effective maintenance dose is currently investigated.
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Hypoxic myocardial injury in newborn infant- diagnosis and evolution
Lavinia Dimitriu [Orateur] (1), Alexandru Grigore Dimitriu (2)
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Purpose: To present the problems of diagnosis of perinatal myocardial 
injury in newborn.
Methods: Patients: 82 newborns aged 0 to 14 days, normal birth weight, 
with perinatal hypoxia receveing resuscitation, but without major congenital 
heart diseases. All cases were investigated by clinical exam, ECG, chest X- ray 
(Rx. CT), Doppler echocardiography (Echo). Most of patients were evaluated 
clinically and echo after 6 months. 
Results: The patients had mainly signs of neurological post hypoxic suffe-
ring,  only 6 cases signs of severe heart suffering (cardiomegaly, respiratory 
distress, cyanosis, peripheral circulatory failure), otherwise the cardiac exam 
revealed: systolic murmur (64 cases) and signs of persistent pulmonary hyper-
tension of newborn (PPHN) 7 cases. Chest X- ray: cardiomegaly (31 cases- 
37.8%). ECG: severe left ventricle (LV) repolarization disturbances and low 
voltage of QRS complexes (37), without ischemic changes. Doppler echo 
exam at 2- 7 days of life revealed: * the absence of other severe congenital 
cardiac anomaly; *permeability of foramen ovalae (100%) and forced foramen 
ovalae (gradient LA/RA>8mmHg); mild to severe tricuspid insuf¿ ciency and 
RV and RA dilation (29); sometimes right- left shunt through the FO *myo-
cardial hypertrophy (42 cases) mainly IVS(29), signs of PPHN(6); prolonged 
IVRT (35), increased myocardial performance index (44 cases),  the systolic 
dysfunction in 5 cases and severe LV diastolic dysfunction in 45 cases. All 
the cases received spironolactone 1- 2mg/kg/day for 3 months. Reevaluation at 
6 months showed the reduction of the myocardial hypertrophy and of tricuspid 
regurgitation, with a normal LV systolic and diastolic function. 
Conclusions: The perinatal hypoxia can induce a important myocardial 
injury as hypoxic ischemic myocardopathy or transient post hypoxic hyper-
trophic cardiomyopathy at more than 62.2% of patients, the signs of cardio-
vascular suffering missing often. Echo is the main method for diagnosis and 
follows up of perinatal hypoxic cardiomyopathy and is necessary performed 
from the ¿ rst week of life. The research of cardiac biomarkers CPK- MB 
and cardiac troponin may amplify the value of cardiological investigation of 
hypoxic myocardial injury in newborn 
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Conotruncal defects: is the ventricular septal defect always the same?
Meriem Mostefa Kara [Orateur], Lucile Houyel
Hôpital Marie- Lannelongue - M3C, Chirurgie Des Cardiopathies 
Congénitales, Le Plessis- Robinson, France
The ventricular septal defect (VSD) in conotruncal defects opens into the 
right ventricle between the limbs of the septal band. However, the termino-
logy of the VSD is ambiguous, particularly in tetralogy of Fallot (TOF): the 
conoventricular VSD, due to the malalignment between the outlet septum and 
the muscular septum, is also described as perimembranous because of the pre-
sence of a ¿ brous continuity between the aortic and tricuspid valvar leaÀ ets. 
Aim of the study: To analyze the anatomy of the VSD in hearts with cono-
truncal defects, in order to solve this nomenclatural ambiguity. 
Material and methods: We reviewed 196 heart specimens from the ana-
tomic collection of the French Center of Reference for Complex Congenital 
Heart Defects: 63 TOF, 54 TOF with pulmonary atresia (TOF- PA), 54 common 
arterial trunk (CAT), 16 interrupted aortic arch type B (IAA- B) and 19 mala-
lignment VSD without outÀ ow tract obstruction (MVSD). Special attention 
was paid to the borders of the VSD, viewed from the right ventricular side.
Results: The VSD was conoventricular, located between the 2 limbs of 
the septal band, in all hearts. There was a ¿ brous continuity between the tri-
cuspid and aortic valve in 74% of MVSD, 67% of TOF, 24% of TOF- PA, 2% 
of CAT, 0% of IAA- B (p<0.005). The aortic valve was continuous with the 
anterior tricuspid leaÀ et, but not with the septal leaÀ et, contrary to perimem-
branous VSD.
Conclusion: All conotruncal defects share the same VSD, conoventricular 
in type. However, there are some differences between these defects regarding 
the inferior rim of the VSD. The continuity of the aortic valve with the ante-
rior tricuspid leaÀ et indicates that this continuity may be due to the devia-
tion of the ventriculo- infundibular fold, along with its outlet septal component, 
and not to a perimembranous extension of the VSD. Finally, these differences 
suggest that conotruncal defects should be considered as an anatomic conti-
nuum rather than distinct physiological phenotypes.
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A new anatomic approach to the ventricular septal defect in interrup-
tion of the aortic arch
Meriem Mostefa Kara [Orateur], Lucile Houyel
Hôpital Marie- Lannelongue - M3C, Chirurgie des cardiopathies congéni-
tales, Le Plessis- Robinson, France
Objectives: To analyze the anatomy of the ventricular septal defect (VSD) 
in heart specimens with interruption of the aortic arch (IAA), in order to 
con¿ rm the hypothesis of different embryologic mechanisms for the different 
anatomic types of IAA. 
Material and methods: We examined 27 hearts from the anatomic collec-
tion of the French Reference Center for Complex Congenital Heart Defects 
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with IAA, concordant atrioventricular and ventriculoarterial connections, 
and 2 distinct great arteries. Hearts were classi¿ ed according to Celoria and 
Patton: type A, interruption distal to the left subclavian artery (A), type B, 
between the left subclavian and the left carotid artery (B), type C, between the 
2 carotid arteries (C). We focused on the anatomy of the VSD viewed from 
the right ventricular side. 
Results: There were 10 A, 17 B, no C. One A (with aortopulmonary 
window) and 1 B had no VSD. The VSD was conoventricular, located between 
the 2 limbs of the septal band (LSB), in 4/9 A and 16/16 B (p=0.005), with 
posterior deviation of the outlet septum. In A, the VSD was conoventricular in 
4, with muscular borders in 2 and ¿ brous extension of the posterior LSB in 2, 
muscular in 3, membranous in 2. In B, the VSD had entirely muscular borders 
in 4, ¿ brous extension of the posterior LSB in 9, and was juxta- arterial in 3; 
there was no ¿ brous continuity between the tricuspid and aortic valve. 
Conclusion: The VSD in IAA type B is always conoventricular, with 
posterior deviation of the outlet septum, without any ¿ brous tricuspid- aortic 
continuity. The VSD in IAA type A can be of any type. This reinforces the 
hypothesis of different pathogenic mechanisms responsible for the 2 types 
of IAA, and the inclusion of IAA type B in the group of conotruncal defects. 
The absence of ¿ brous tricuspid- aortic continuity indicates that the ¿ brous 
extension of the posterior LSB in some hearts may be due to the deviation 
of the outlet septum rather than to a perimembranous extension of the VSD.
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Multiparametric assessment of the Right Ventricle by echocardiogra-
phy in adult patients with repaired tetralogy of Fallot undergoing pul-
monary valve replacement: a comparative study with MRI
Jean- Bernard Selly, Xavier Iriart [Orateur], François Roubertie, Philippe 
Mauriat, Jean- Benoit Thambo
CHU de Bordeaux, Cardiologie pédiatrique, Pessac, France
Purpose: Evaluation of the right ventricle (RV) using transthoracic echo-
cardiography is challenging in patients with congenital heart disease affec-
ting the right ventricular outÀ ow tract such as Tetralogy of Fallot (TOF). MRI 
is commonly used to determine the best timing for pulmonary valve replace-
ment (PVR) but accessibility remains limited. The objective of this study was 
to evaluate the feasibility and the accuracy of a multiparametric echographic 
approach including 2D strain and 3D for RV volumes and function assess-
ment, in comparison with MRI.
Methods and results: we performed a complete echocardiographic study 
including 2D parameters (TAPSE, S’ TDI, Tei indice, index Fractional Area 
Change (FAC)), 2D strain and 3D and unsedated cardiac MRI in 26 consecu-
tive patients with repaired TOF before pulmonary valve replacement and one 
year after surgery. Correlation between echography and MRI RVEF was poor 
for TAPSE, S’ TDI and 2D strain but good for FAC (r=0.70, p<0.01and r=0.68, 
p<0.01, before and after PVR respectively) and 3D assessment (r=0.96, p<0.01 
and r=0.98, p<0.01 before and after PVR respectively). Despite RV volume unde-
restimation by 3D echography, correlation for RV volume assessment between 
3D analysis and MRI was excellent in both pre and post- operative assessment 
(r=0.88, p<0.01 and r=0.91, p<0.01 respectively for RV end- diastolic volume; 
r=0.92, p<0.01 and r=0.95, p<0.01 respectively for RV end- systolic volume). 
Conclusion: Global approach of RV function using 2D (FAC) or (3D) 
parameters seems reliable in patients with repaired TOF. The commonly used 
TAPSE and S’TDI focused on segmental analysis of RV inÀ ow are less sen-
sitive probably because RV inÀ ow is less affected by RV remodelling related 
to initial surgical repair.
0024
Perioperative assessment of patients with repaired tetralogy of Fallot 
undergoing pulmonary valve replacement
Jean- Bernard Selly, Xavier Iriart [Orateur], Philippe Mauriat, François 
Roubertie, Jean- Benoit Thambo
CHU de Bordeaux, Cardiologie pédiatrique, Pessac, France
Purpose: Pulmonary valve replacement (PVR) is commonly performed in 
patients with repaired Tetralogy of Fallot (TOF) to avoid late complications 
related to severe pulmonary regurgitation or residual RVOT obstruction. The aim 
of this study was to evaluate the perioperative complications and to determine 
predictive factors of the Low Cardiac Output Syndrome (LCOS) after PVR.
Methods and Results: 30 consecutive patients with TOF who unde-
rwent PVR between 2008 and 2009 were retrospectively enrolled. LCOS 
was de¿ ned according to arterial lactate level>3mmol/l, inotropic support 
more than 24 hours or renal dysfunction. Mean age at PVR was 29.5 years. 
Surgical indications for PVR were RVOT stenosis (n=4), severe pulmonary 
regurgitation (n=25), and mixed lesion (n=1). A stentless porcine aortic root 
(freestyle Medtronic) was used for 26 patients (85%). PVR was conducted 
with beating heart using a normothermic cardiopulmonary bypass (CPB) 
(mean time 77+/- 25min) in 16 patients. Aortic cross clamp was achieved in 
14 patients due to the need of additional surgery or surgeons’ habit, and then 
CPB mean time was 113 +/- 21min. Overall survival rate was 97% at 90 days. 
Postoperative complications were uncommon (Ventricular Tachycardia in 6%, 
Mechanical Ventilation over 24 hours in 6%, renal dysfunction in 10%) except 
for the LCOS (46%). Duration of CPB over 80min (p<0.01) and aortic cross- 
clamp (p=0.03) increased LCOS (OR=33 (CI 3.18- 342.2, p<0.01) and OR=6 
(CI 1.15- 31.3 p<0.01) respectively). Surprisingly, age, right or left ventricular 
volumes and function, and preoperative additional lesion were not predictive 
of perioperative complications signi¿ cantly.
Conclusion: these data underline the major role of myocardial protec-
tion during PVR in TOF patients. Short CPB time without aortic cross- clamp 
decreases LCOS. Additional surgical repair requiring aortic cross- clamp 
and long CPB time should be well balanced with the risk of perioperative 
complications. 
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Factors determining the nature of progression of discrete ¿ xed subaor-
tic stenosis
Leila Bezdah [Orateur], Hedi Baccar, Meriem Drissa, W. Ouechtati, Hbib 
Ben Ahmed, I. Fradi, Slim Sidhom, N. Haddad
HCN, cardiologie, Tunis, Tunisie
Introduction: In discrete ¿ xed subaortic stenosis, surgery is indicated when 
the systolic gradient (Gmax) between the left ventricle (LV) and the aorta 
exceed 50mmHg or in the presence of signi¿ cant aortic regurgitation (AR). 
The aim of this study is to determine the factors that inÀ uence the progres-
sion of the obstruction and the appearance of AR. 
Methods: retrospective serial echocardiographic review of 19 patients, 
mean age 16 years (2 years- 38 years), with ¿ xed discrete subaortic stenosis 
that don’t require surgery (initial Gmax at inclusion <50mmHg and without 
any symptom). The mean follow up was 5.42 years. The progression of gra-
dient is de¿ ned by the formula (Gmax at follow up – initial Gmax)
Results:   the mean velocity of increasing of Gmax was 2mmHg/year. 
This progression was correlated to the patient’s age (cut off=15 years, r=- 0.5; 
p=0.02), and the initial value of the Gmax (cut off=40mmHg, r=0.43; p=0.04).
The appearance or the aggravation of AR was determined by : the initial 
grade of AR (r=0.64; p=0.003), initial Gmax (r=0.65; p=0.002), progres-
sion’s velocity of G max (r=0.47; p=0.04), and distance between the mem-
brane and the aortic cusps (cut off=5mm, r=0.49; p=0.03). LV hypertrophy 
was inÀ uenced by the velocity of progression of obstruction (>2mmHg/year)
Conclusion:  the identi¿ cation of factors determining the evolution of dis-
crete subaortic stenosis (age < 15 years, initial Gmax >40mmHg, distance 
membrane- cusps >5mm) allows an adequate screening of patients that will 
require early operation.
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Cardiac remodeling and factors determining occurrence of atrial ar-
rhythmia after surgical closure of atrial septal defect in adults
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Objectives: the purpose of this study is to assess cardiac remodeling and to 
determine factors predicting the occurrence of atrial arrhythmia after surgical 
closure of atrial septal defect (ASD) in adults. 
Methods: Retrospective study including 33 adult patients (>20 years 
old, mean age: 34±11 years, 26 women) who underwent surgical closure of 
secundum or sinus venosus ASD. Before operation, all patients had dyspnea 
and 15% were in NYHA III- IV. Sinus rythm was present in 85% of patients. 
The ratio of pulmonary to systemic blood À ow was calculated, yielding a 
mean of 2.8 +/- 1 and pulmonary artery hypertension (PAH) was observed in 
80% of patients with a mean value of 41.3±10mmHg. The ASD were closed 
by pericardial or Dacron patch in 97% of cases. 
Results: operative death was observed in 2 cases. In survival patient, with a 
follow- up of 97+/- 57 months, regression of right ventricular dilatation and PAH 
occurred in the ¿ rst post- operative month and was maintained at late follow-
 up. Atrial arrhythmia occurred in 4 patients and were determined by older ope-
rative age (p=0.003) and the absence of right cardiac remodeling after surgery.
Conclusion: surgical correction of ASD in adults is safe and ef¿ cacious. 
Cardiac remodeling after ASD closure in the adult is a common and an early 
event and prevents late morbidity which is in most cases due to arrhythmias. 
The mode of closure does not seem to signi¿ cantly impact remodeling.
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Surgical management of discrete subaortic stenosis
Report of 35 cases
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Benomar, Adil Bensouda, Said Moughil
Hôpital Ibn Sina, Service de chirurgie cardiovasculaire, Rabat, Maroc
Introduction: Discrete subaortic stenosis (DSS) is a relatively rare 
heart disease. Its pathogenesis still unclear and debated. Also, surgical 
management is controversial especially regarding indications and opera-
tive timing.
The purpose of this study is to evaluate the outcomes of surgical correc-
tion of DSS.
Methods: This is a retrospective study including 35 patients (20M/15F) 
who were operated for discrete subaortic stenosis. The mean age was 17.5 
years. The most common symptoms were dyspnea (93%), chest pain (23%) 
and syncope (10%). Otherwise, only 2 patients still asymptomatic a time of 
surgery. 
At echocardiography, the mean preoperative gradient was 65.7mmHg. 
29 patients had aortic insuf¿ ciency which was mild to moderate.
All patients were operated under cardiopulmonary bypass through median 
Sternotomy. Surgery consists of resection of discrete subaortic stenosis and 
correction of associated lesions: aortic/mitral valve repair (7/2 cases), ventri-
cular septal defect closure (7 cases), patent ductus arteriosus ligature (2 cases) 
and replacement of ascending aorta (1 case).
The mean duration of CPB and aortic cross clamping was respectively 70 
and 42min.
Results: There was no operative mortality. Major complications observed 
were atrioventricular block (2 cases), ventricular septal defect (1 case) and 
sternotomy wound infection (1 case).
Postoperative echocardiography showed a gradient < 30mmHg in 
33 patients. 
During follow up, all patients are alive and free from symptoms even those 
with postoperative gradient >30mmHg. 
Conclusion: Our patients seem to be operated late. However, surgery can 
be carried out without any increase of morbi- mortality. The high recurrence 
rate involves careful and regular follow up.
